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1 57) Abstract 

There are disclosed compounds of general formula (I), wherein A is O, S, NR^, -CR'7«=CR8-; Z is O, S, NR^, 
CR7 = CR8-; X is H, NR9RI0, OR", CN, F, CI, I, Br, perfluoroalkyl, alkyi, alkyl-OH, alkoxyalkyi, -(CH2)nC02R^ 
-{CH2}riCONR9RiO; with, the proviso that when Z=-CR7 = CR8- then Yis NRi3^ NRi3CRi2Ri4, CR12ri4nri3; with the 
proviso that when Z = 0, S, NR6 then Y is NRi^CRi^RM; Rl is S-tetrazolyl, CO2R", SO3H, NHSO2CH3, NHSO2CF3; 
R2R3, R4, R7^ R8 is H, alkyl, alkoxyaJkyl, alkyl-OH, perfluoroalkyl, aralkyl, CN, NO2, SOjlOh -(CH2)„C02RJ 
<CH2)nCONR9Rl0, OR", F, CI, Br, I, NR^RlO; with the proviso that when A=-CR7 = CR8- then R5 is alkyl, alkoxyalkyi, 
alkyl-OH, perfluoroalkyl, aralkyl, H, -CN, NO2, SO2RJ3, .(CH2)nC02R", -{CH2)nCONR5Rio, -OH, OR", F, CI, Br, I, 
NR9RI0; with the proviso that when A=0, S, NR« then R5 is alkyl, alkoxyalkyi, alkyl-OH, perfluoroalkyl, araHqrl, H, -CN, 
NO2, SO2R13, -(CH2)nC02R^ K -(CH2)nCONR9RiO; R6 is H, alkyl, aralkyl; R9, RiO is H, alkyl, alkoxyalkyi, alkyl-OH, perf- 
luoroalkyl, aralkyl; RH is H, alkyl, aralkyl, alkoxyalkyi; R12 rh is H, alkyl, alkoxy, alkoxyalkyi, alkyl-OH, perfluoroalkyl, 
aralkyl, CN, NO2, SOjR"^, -(CH2)nC02R", -(CH2)nCONR5RiO; R13 is H, OR", alkyl, perfluoroalkyl, aralkyl, 
-(CH2)nC02R", -(CH2)nCONR5RiO; n is 0, 1. 2 or 3; wherein alkyl is defined as 1-8 carbons, branched or straight chain; 
perfluoroalkyl is defined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted with fluorine, bro- 
mine or chlorine and the pharmaceutically acceptable salts, solvates and hydrates thereof, which by virtue of their ability to 
antagonize angiotensin II are useful for the treatment of hypertension and congestive heart failure. The compounds are also 
useful for redudng lipid levels in the blood plasma and are thus useful for treating byperlipidemia and hypercholesterolem- 
ia. Also disclosed are processes for the production of said compoimds and pharmaceutical compositions containing said 
compounds. 
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SUBSTITUTED HETEROCYCLES AS ANGIOTENSIN TT 
ANTAGONISTS 

BACKGROUND OF INVENTION 



The compounds described in this invention as well as their non-toxic salts and 
pharmaceutical compositions containing them are useful for the treatment of 
hypertension and congesdve heart failure. These compounds are also useful as lipid 
10 lowering agents. 

The renin-angiotensin system plays a well-defined role in cardiovascular 
homeostasis [Ocain, T.D. et al. (1991) Drugs of the Future 16, 37-51]. 
Angiotensinogen is convoted to angiotensin I by the enzyme renin. Angiotensin I is 

15 then acted upon by angiotensin convening enzyme (ACE) to form Angiotensin U (A 
II). A n possesses many crucial properties including vasoconstriction, aldosterone 
release, and water retendon and is implicated as the cause of high blood pressure in a 
number of species including man. These hypertensive responses are the result of A II 
acting at specific receptor sites. Compounds which are able to compete with A U for 

20 these receptor sites but do not elicit agonistic receptor responses can be expected to 
counteract (antagonize) the hypertensive effects of A IL 

PRfOK ART 

25 E. £. Allen et al describe 4-oxo-quinazolines in EP 0411 766 A. 

D. A. Roberts et al describe quinoline ethers in EP 0412848 A. 

D. J. Carini et al in US. patent 4,880,804 describe N-substituted 
30 benzimidazoles. P. ChakravarQr et al disclose similar imidazole structures in EP 
0401030 A where the phenyl aromatic ring is replaced by a seven membered 
heterocycle. 



35 



E. E, Alien et al disclose N-substituted oxopyrimidines in EP 0419048 A. 
Similar structures are reponed in EP 0424317 A by P. Henold et al. 
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Oar invention ffiffas fiom l3xc above mentioned prior art in that we disclose 
non-peptidic amino substituted ninogenous 6 membered hettroqrcles fiised to 5 or 6 
membered aromatic rings. The non-peptidic A n antagonists disclosed in tiie above 
5 mentionedprwrartaiBdtiicroxo-quinazoBnes,quinolineethers,benzimida2oles,£u^ 

betenx^dic imidazcdes or oxo-pyimiidihes. 



pigSrT^TPTTQ N OF TNVF^mQN 



10 Hus mvention desaibes die conq>osition and utility of novd heteioqrcles of die 

general foniiula& 





15 



20 



25 



30 



whetdn A is O. S. NR^» -CR7=CR8-; 

Z is O, S, NR6 -CR7=CR8-; 

X is H, NR^RlO. OR", CN, F, CI, I. Br. perfluoroalkyl, 
alkyl, 

alkytOH, aikoxyalky^-(CH2)nC02R". 
•(CH2)aCONR9RlO; 
vridi tfie proviso tiiat when Z= -CBJ=CR^ 6en Y is NR^^ 
NRI3CR12r14 CR12rMnr13; 

with the proviso tiiat when O. S, NR^ then Y is 
NR13cr12r14; 

Rl is 5-tetrazolyI. CO2R", SO3H. NHSO2CH3, NHSO2CF3; 
r2 r3, r4, r7, r8 is H, alkyl,alkoxyalkyl. alkyl-OH. 
perfluoioalkyl, aralRyl, CN, NO2. SOlR^^, 
. -(CH2)aC02R". -(CH2)nCONRW OR", F, a Br. I. 

mm 
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with the proviso that when A=* -CR'^sOR*- then R^ is alkyl, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN, NO2, SO2R". -(CH2)nC02R". - 
(C3i2)nCONR9RlO. .QH. OR", F. CI, Br, I. NR^RlO; 
5 with the proviso that when A= O, S, NR^ then R5 is alkyl, 

alkoxy, alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 

-CN. NO2, SO2R", -(CH2)nC02R". 

-(CH2)nOONRfRlO; 

R6 is H, alkyl, aralkyl; 
10 r9 RIO is H, alkyU alkoxyalkyl, alkyl-OH, perfluoroalkyl. 

aralkyl; 

Rll is H, alkyl, aralkyl, alkoxyalkyl; 

R12, r14 is H. alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 

perfluoroalkyl. aralkyl, CN, NO2. S02R13, 
15 (CH2)nCO2R".-(CH2)nCONR9Rl0; 

Rl3 is H, OR", alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02R". -(CH2)nCONR9RlO; 
n is 0, 1. 2 or 3; 

20 wherein alkyl is defined as 1-8 carbons, branched or straightchain; perfluoroalkyl is 
defined as 1-6 carbons; aralkyl isdefined as 7-12 carbons or 7-12 carbons subsdtuted 
widi fluorine, bromine or chlorine, and N-oxides thereof and the pharmaceudcally 
acceptable salts of the compounds of foimula (I) and the N-oxidies.. 

25 A prrfored aspect of die ]Hesent invention are the conqmunds represented by 

die goieral f otmula I herein: 

A is S, -CR7=CR8-; 
Zis S.-CR7=CR8-; 
30 XisH, CN, F, a. perfluoroalkyl, alkyl, 

alkyl-OH, alkoxyalkyl, -(CH2)nC02R", 

(CH2)nCONR9RlO; 

with the proviso that when -CR7=CR8- then Y is -NRl3, 
-NR13CR12R14; 

35 with the proviso that when Z= S, then Y is NR^^CR^^rM . 

Rl is 5-tetrazolyl, CO2H, SO3H, NHSO2CF3; 



wo 93/08170 



PCT/US92/08991 



-4- 

r2 r3, r4 r7, r8= h. alkyl, alkoxyalkyl, alkyl-OH, 
petfluoioalkyl, aialkyl. CN, NO2, SOzR^^ 
-(CH2)nC023R", -(CH2)nC0NRW OR". F. a Br. I. 
NR9R10; 

5 with the proviso that when A= -CR7=CR8- then R5 is alkyl, 

alkoxyalkyl, allcyl-OH,perfluoroaU^l. arallqrl, H, 

-CN, NO2, -(CH2)nC02R", 
-(CH2)nCONR9RlO. .QH, OR", F. Q. Br. I, NR^R^; 

with the proviso that when A= S tiien R^ is alkyl, alkoxy, 
10 alkojqralkyl, alkyl-OH. perfluoroallQrl,arallqrl, a -CN, 

NO2. SO2R". -(CH2)nC02R". -(CH2)nC0NRW- 

r9 rM is H. alkyl. perfluoroalkyl, arallgrl; 

Rll is H, alkyU aiaflgrl, alkoxyalkyl; 

Rl2, Rl4 is H, alkyl, alkoxy. alkoxyalkyl, alkyl-OH, 
15 perflnoroalkyl.arallq'l.CN.NQK 

Rl3 isH, ORl^ alkyl, pafluoroalkyl. aralkyl, 
-(CH2)„C0^". -(CH2)nC0NRW 

nisO, l,2or3; 

20 wherdn is defined as 1-8 carbons, branched or straight chain; perfluoroalkyl is 
defined as 1-6 carbons; atalkyl is defined as. 7^12 carbons or 7-12 carbons substituted 
with fluorine, bromine or chlorine and the phannaceutically acceptable salts thereof. 

A more prefoied aspect of die present invention are the conqxjundsiqHesented 
25 by the graietal formula I-w^ierdn: 

Ais-CR7=CR8-.S; 
Zis-CR7=CR8-,S 
X is H, a, pafluoroalkyl, alkyl; 
with the proviso that when Z= -CR7=CB?- then Y is -NR^^, 

-NR13CR12R14; 
with the proviso that when Z=S, ften Y is NRl^CR^^l^ ; 
Ri is 5-tcttazolyl. CO2H SO3H, NHSQzOFs; 
r2 r3. r4 rT r8 is H. aDcyl, alkoxyalkyl, alkyl-OH, 

perfluoroalkyl, aralkyl, CN. NOiv SOiR^^, qR". F, Q, 
Br.I,NR9RW; 



30 



35 
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with the proviso that when A= -CR'^=CR8- then R5 is alkyl, 
alkoxyalkyl, alkyl-OH,perfluoroalkyl, aralkyl, H, 
-CN, NO2, S02Rl^ -OH, ORll, F, CI, Br, I, NR^^R^O; 

with the proviso that when A= S then R^ is alkyl, 
5 alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, -CN, 

NO2, S02R^^, 

R9 RlO is H, alkyl, perfluoroalkyl, aralkyl; 

R^Ms H, alkyl, aralkyl, alkoxyalkyl; 

Rl2 Ri4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
10 peiiluoroalkyl, aralkyl; 

Rl3 is H, OR^^, alkyl, perfluoroalkyl, aralkyl; 

n is 0, 1, 2 or 3; 

wherein alkyl is defined as 1-8 carbons, branched or straight chain; perfluoroalkyl is 
IS defined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, bromine or chlorine and the phaimaceudcally acceptable salts thereof. 

The following are specific ^camples of the invention. 



20 Series T 
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PROCESS OF TNVENTTON 

Process Disclosure 

5 Hie compounds of the invention may be prepared by a process which comprises 
(a) condensing, eg in the presence of a base, a compound of foimula 




R4 



with a confound of formula 

10 

R3 




wherein the above formulae R, R^ r3, r4^ r5^ x and Z are as defined above and 

15 0) Z^ is a leaving group, such as halogen (eg. chlorine), a methanesulphonyloxy 
group or a p-toluenesulphonyloxy group, and is NHR^3- or NHR^^crI^rW. 
(where R^^, R^^ and r14 ^s defined above) 

or 

20 

(ii) Zl is -NHR13 or -CR^^Rl^NHRl^ and is a leaving group (where Rl2 Rl3 
and R^^ are as defined above) 

or 

25 

(b) reacting a compound of fonnula 
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10 



where R*. r5, A. X. Y and Z ate as defined above and 2? is chloro or bromo with an 
aiyl species of fomnila 



"^5~]^Q Q = B(OH)2 or MgX^ or ZnX^ (where X* is 
halogen, preferably ddorinewbromine) 



in the presence or absenceof a catalytic compound containing palladiam or nickel 
where R^ and R^ are as defined above 



or 



15 



(c) convertmg an oxazdine of formula 




(where R3, R* r5 A, X, Y andZaie as defined above) into a compound of formula I 
in which R2 is hydrogen and Rl is 5-tetrazolyl or -CO2R" (where R" is defined 
above) by medwds known izfiisfi (for example, by the procedures described in US-A- 
20 4880804) 



or 
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(d) converting one compound of formula (I) into another compound of fonnula (I) 
by mediods known per se, for example: 

5 ® reacting a compound of formula (I) in which X is halo (eg, chloro) with a 
nucleophile (eg, an amine, an alcohol such as methanol or water), for example under 
acid or base catalysis to give a compound of formula I in which X is NR^^, R^O or OR^ ^ 

or 

10 

(ii) bydiolysing an ester to give an acid 
or 

15 (e) fomding a salt of the compound of formula (1) with an inoi^ganic or organic base 
or 

(f) converting a compound of fonnula (I) or a salt thereof to an N-oxide by means 
20 of a peroxidising agent, eg. hydrogen peroxide. 

The above process and the preparation of representative stardng materisl for these 
processes are described below with reference to various schemes. -These schemes 
illustrate methods which are generally applicable to the piepaiation of other compounds 
25 of the invention. Starting materials not specifically exemplified are known in the art or 
may be prepared by analogous methods from known starting materials. 

Hie conq)ounds of general fonnula 1 can be prepared as described in scheme L 
bThe 4-chloroquinazoline Z can be reacted with the aminomethylbiphenyl 2 in the 
30 presence of a base such as sodium acetate or potassium carbonate in tetrahydrofuran or 
tetrahydrofuran/dioxane at room temperature to reflux. The 2-haloquinazoline £ 
(XsQ) can be converted to 1 by the addition of a nucleophile such as an amine, 
methanol or water under acid or base catalysis. 
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wherefn R*, R r R «»* X are «s defined above 



10 



Alternately compounds 1 can be prepared as shown in scheme 2. The 
bromophenylquinazolines 5 can be prepared by reacting the 4-chloroquina2oline with 
p-bromobenzylamine. followed by protection of the ben2yBc nitrogen wilh a suitable 
protecting group as described by T. W. Greene, Protective Groups in Organic 
Synthesis, John Wiley & Sons, 1981. Conversion of 5_to its Grignard reagent, 
followed by the reaction of this witii the oxazoUne shown using the procedure of A. L 
M^ers. et. al., /. Am: Chem. Soc. 9JL 7383. 1975, yields £ Conversion of the 
oxazoline 6 to its corresponding add, ester and tetrazole can be carried out using die 
pnKedures described by Carini et al. U. S. patent 4.880,804. 



15 



p5 ? H^fTta r5 



1 5 

KhcrclnR^Bfan<Xire«sdciiiiedab«v«aadRis«protcctihp group 




The preparation of compounds i^hown in scheme 1 has been disclosed by 
20 Caiini et. aL U. S. patent 4.880m. EP 0324377. EP 0323841. EP 0253310. 

The 4-chloroquinazoline 2& (where X=H) can be syndiesized as shown in 
scheme 3. This pteparation was described by W. B. Lutz et al. U. S. patent 
3.266.990. 
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SCHRME 3 




la 



Hie 4-chloroqmna2olines 2b and 2£ (where X=C1 and CF3) can be prepared as 
described in scheme 4. Reaction of the substituted anthranilic acid 2 with urea in 
5 refluxing pyridine yields the quinazolinediones 2- Reaction of the analogous 
anthranilamide 2 with trifluoroacetamide yields the 2-trifluoromeAylquinazolones 10a . 
Reaction of 2 or 10a with POQs in the presence of dimethylaniline (DMA) using the 
procedure reported by T. H. Althius and H. J. Hess ( for 2 to 2!l where R^=6-OMe 
and R^7-0Me); /. Me± Chem,, 1977, 2iL 146 , yields the 4-chloroquina2olines lb 
10 or 2£jespectively. Alternately this transformation can be earned out by the procedure 
described by N. A. Lange et al (for 2 to 2!l where R1=R2=H); /. Amer. Chem. Soc, 
1930,52.3696. 




15 

The preparation of 2-methyl-4-chlorcxiuina2oline 2d has been described by E, 
S. Hand et al; Can. J, Chem. 1984, ^ 2570. This procedure can ako be used to 
convert the 2-ethyl-4-quina2olone 10b reported by N. A. t)olgova et al; Izv. Akad. 
20 Nauk, Kaz. SSSR Ser. Khim.,1989. #2, 26, to the 4-chloroquina2oline 2£. 
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2d. R=Me IM 
2e. R=Et 



The thienopyiimidine compounds 12 are prepared as shown in scheme 5 using 
the same reaction conditions as those described in scheme 1. 

5 




11 n 

whcrciD R aiKrXarear defined above 



Thepiepaiati<m of fte starting 4-chIorothienopyTimidine His described in ketone 6. 
10 Reaction of 3-amino-2-carboxamidethiophene with urea led to the thieno- 
pyrimidinedione 11- SimHar reaction with trifluoroacetamide led to the 2- 
trifluoromethylpyiimidone 15. These materials were converted to lla.andlliLusing 
P0a3, catalysed wifli diinethj^aniHne (DMA). 



SCHEME 
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Subsdtution of pentafluOTopropanamide for tiifluoroacetaitud&in schemes 4 and 
6 leads to the formation of compounds 1^ and 12- Using these starting materials in 
schemes 1 and 5 provides compounds 18 and 19. 





1£ 



IS 



whcrdnR ^ R ^ are as defined above 





12 



IS. 

wtMrdnR *,R*,R' are as defined above 



10 Rq>Iacement of the aminomeihylbiphenyl compounds 2 in schemes 1 and 5 

with compounds^ and 21 leads to the foijnation of the substituted quinazolines 22. 
and 22> sod the substituted thienopyrimidines 2d. ^d 




Z 



vrfaercin R R R ^ and X are as deTined above 



15 
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The preparation of this amino csta-2Qjs described in scAeme 7. 



OMa 



6^ 

2£ 



2)NBS 




2Sl 



o 

a_ 

2) HaNNM, 




10 



15 



20 



Treatment of the methoxyphenyloxazoline Ifiwith 2-Uthiotfaiophene leads to the 
snbstituted thiophene 21, Methylatiott usmg n-BuIi and methyl iodide foUowed by 
addhydiolysisleads to ihe2-substituted benzoic add . Esterification and bromination 
leads to 21 which is treated trader Gabrid conditions to generate die desired amine 2fl. 
The amino ester^ is prepared as illustrated in scheme 8. The commerciaUy available 
2-biphenylcaiboxyHc acid 21 is nitrated using concentrated nitric acid in acetic acid 
(1:1.9) to yield the previously reported nitro-acid 22 previously reported by S. A. 
Glover et al. /. Chem, Soc. Perkin I. mi. 842. Esterification foUowed by reduction 
over palladium yields the desiced amino es^ 2&- 



griTCMF. It 



COgMe. 




The coii5)ounds of this invention may also form salts with inorganic or organic 
bases. Any pharmaceutically acceptible salts of these compounds are within die scope 
of this invention. These salts may be. but are not limited to, ammonium salts, alkali 
metal salts such as sodium and potassium, alkaline earth metal salts such as caldum, 
dicyclohexylamine salts, TRIS salts, and salts of amino adds. These compounds may 
also be converted to N-oxides by treatment widi hydrogen peroxide by conventional 
means. 
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The present invention also provides a pharmaceutical composition which 
comprises a compound of this invention and a pharmaceutically acceptable carrier. In 
particular, the present invention provides an anti-hypertensive pharmaceutical 
composition which comprises an antihypertensive effective amount of a compound of 
5 tfiis invention and a pharmaceutically acceptable carrier. 

The con5)ositions are preferably adapted for oral administration. However, they 
may be adapted for other modes of administration, for example parenteral 
administzation for patirats suffering finom heart failure. 

In order to obtain consistency of administration, it is preferred that a 
10 composition of the invention is in the form of a unit dose. Suitable unit dose forms 
include tablets, capsules and powders in sachets or vials. Such unit dose forms may 
contain from 0.1 to 100 mg of a compound of the invention and preferably from 1 to 50 
mg. The compounds of the present invention can be administered orally at a dose range 
of about 0.01 to 100 mg/kg or preferably at a dose range of 0.1 to 10 mg/kg. Such 
15 compositions may be administered from 1 to 6 times a day, more usually from 1 to 4 
times a day. The conipounds may also be administered in a parenteral dosing form. 

The compositions of the invention may be formulated with conventional 
excipients, such as a filler, a disintegrating agent, a binder, a lubricant, a flavoring 
agent and the like. They are formulated in conventional manner, for example, in a 
20- manner similar to that used for known antihypertensive agents, diuretics, b-blocldng 
agents or ACE inhibitors. 

The present invention furth^ provides a compound of the invention for use as 
an active dierapeutic substance. Conipounds described in this invention are of particular 
use in the treatment of hypertension. They can also be used for the treatment of 
25 congestive heart-failure. In addition, the compounds of this invention also have 
therapeutic utility in the treatment of hyperlipidemia, and/or hypercholesterolemia. 

The present invention further provides a method of treating hypertension in 
mammals including man, which comprises administering to the afOicted mammal an 
antihypertensive effective amount of a compound or a pharmaceutical composition of 
30 the invention 

The high affinity of the compounds for the angiotensin n receptor was 
established using a rat adrenal receptor binding assay, measuring the displacement of 
.radiolabeled angiotensin II from the receptor, described as follows: Anesthetize male 
Sprague-Dawley rats (300-400 g body weight) with CO2 and sacrifice by cervical 
35 dislocation. Dissect adrenal glands and keep in ice-cold sucrose buffer. (0.2 M sucrose, 
1 mM EDTA, 10 mM Trizma base, pH = 12), Remove medulla by squashing. Mince 
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the cortex, rinse and homogenize in a chiDed ground glass tissue grinder vwtii 15 tnL 
spcrose buffer, antrifuge at 3000 x g forlO min. (Sorvall RCSC centrifuge. SS34 
lOtor 620aipm).DecantsupcniatantthiDugh£auze. Centrifuge combined supcmatants 
atl2000xgfor ISmin. (Beckman ulttacentrifuge, gOTirotor, 13000ipm). Centnfuge 

5 the supernatant ftom the previous step at 102000 x g for 60 nrin. (Beckman 
ultracentrifuge,8{mrotor. 38200ipm).AU steps are canied o«at4«>CBesuspend the 

peUet in 0.5 mL assay buffer (50 mM Tris Ha 5 mM MgO^. 0.2% BSA ^lotcase- 
free) pH = 7.4. 25X). Store on ice. Detennine membrane protein by Lowiy or 
Bradford assay 4ith BSA as standard. The bmdmg assay is performed in triplicate, in 

10 12x75mmplasdc test tabes or in 96-^ plate (final volume of 0-25 niL) Add 140 mL 
assay buffer. Add 10 mLcold A H (to give final concentrations of IQ-lO-lO" M for 
standard curve and 10-4 m for nonspecific binding), compounds (e,g.. for final 
concentrations of 25 and 100 mM orl mM. 10 nM and 100 nM) in 50% DMSO. or 
50% DMSO as a control. Add 50 mL membrane suspension (e.g.. 10 mg protem). 

15 Preincnbate for 30 min at 25»C Add 50 ml I^^i-A n which has been prepared as 
shown below (final concentration= I nlVD- incubate for 35 min at 25«'C Stop the 
incubation by adding 1 mL ice-cold buffer (assay buffer without BSA). Filter wiA 
GF/CfiitetS on cett harvester (fillers are presoaked in the assay buffer containmgl% 

potyetfiylcneimine). Rinse assay tubes 3X with 5 mL cold buffer (assay buffer without 
20 BSA) Cutanddepositdiefilterdiscsintotesttubesandcountongammacounterforl 

niin Adjust die specific activity of 125i.A n purchased ffom New England Nadear to 
SOOmO/nmoIe by addingcoldAIIin water. Calculatethe quantities of hotAffanddie 

cold A H needed and make the dilution. Aliquot, seal tight, and store frozen until 
needed-CaIculatetheconcentrationofthetotalAn(hot + cold)afterdilution.Onthe 

25 dayofassay.tiawdiefiozenaliquotandadjustthevolumetogiveaconcentrationof5 
pmoIe/inL (or 0.25pmole/50 mL) witii assay buffer (+ protease-ftee BSA). For final 
concentration of 1 nM I25i-A H in the assay, add 50 mL (or 0.25 pmole) per test mbe 
to a final volume of 250 mL. The results of these binding assays are reported as die 
inhibitory concentration of die test compound necessary to achieve fifty percent 

30 displacement of radiolabeled angiotensin H ftom its receptor aCsO). « the percent 
displacementof Kndmgof AHatitsieceptorat IO-SM concentration of test compound 
(% D All the examples cited in this invention displayed significant inhibition of A ff 
Wnding m tiiis assay. TypicaUy tiiese compounds displayed an IC50 in this assay of 

less than or equal to 150^M. 

35 In accordance with their ability to antagonize angiotensin II, the compounds of 

tiiis invention show antihypertensive action in die following A H-infiised rat modeL 
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Rats are anesthetized with Dial-Urethane (0.60 inL/kg, ip) and the trachea cannulated 
with PE 240. Either one femoral artery and both femoral veins or the carotid artery and 
the corresponding jugular vein are cannulated with PE 50. If the jugular vein is 
cannulated, two cannulas are placed in the one vein. The initial portion of the 
5 duodenum (just distal to the stomach) is cannulated with PE 50 via a small midline 
incision. Arterial pressure and heart rate are measured from the arterial cannula. Ten to 
15 min are allowed following surgery for stabilization of arterial pressure. Ganglion 
blockade is then produced by intravenous administration of mecamylaimne at 3 mg/kg 
(1 mL/kg of a 3 mg/mL solution). Ganglion blockade causes a fall in arterial pressure 
10 of about 50 mmHg. Mecamylaimne is given every 90 min throughout the remainder of 
the experiment An A 11 infusion is then begun into the other venous cannula at 0.25 
mg/kg/min (at 9.6 uLmin). The A II infusion returns arterial pressure to or slighdy 
above the control level. Once arterial pressure has stabilized with the A II infusion, 
baseline values for mean arterial pressure (MAP) and heart rate are taken. The test 
15 cotnpound, suspended in methyl cellulose, is then administered via the duodenal 
caimula at 0.1, 3 or, 30 mg/kg in a volume of 1 mL/kg. Mean arterial pressure and 
" heart rate values are tabulated at 15, 30, 60, 90, 120, 150, 180, 210, and 240 min after 
administration of the test compound. For example, the product of Example 36 
administered at 10 mg/kg id lowered the A II dependent blood pressure by aii average 
20 of 45% one half hour post-administration. 

As illustrated above the compounds of this invention are effective A H 
antagonists and therefore are useful for treating hypertension. Tliey are also of value in 
the management of acute and chronic congestive heart failure, primary and secondaiy 
pulmonary hyperaldosteronism, secondaiy hyperaldosteronisrxi, primary and secondary 
25 pulmonary hypertension, hypertension associated with oral contraceptive use, vascular 
disorders such as migraine, Raynaud's disease, luminal hyperplasia and the 
atherosclerotic process, renal diseases or renal complications of other diseases or 
therapies such as proteinuria, glomerulonephritis, glomerular sclerosis, scleroderma, 
diabetic nephropathy, end stage renal disease, renal transplant therapy and others. 
30 These compounds will also be useful in the treatment of left ventricular dysfunction, 
diabetic retinopathy, Alzheimers disease, in die enhancement of cognition, in treatment 
of elevated intraoccular pressure, and in the enhancement of retinal blood flow. These 
compounds will also be useful as antidepressants and anxiolytics and in the prevention 
or treatment of restenosis following angioplasty. The application of the compounds of 
35 this invention for these and similar disorders will be apparent to those skilled in the art. 
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The usrfulness of these compounds as lipid lowering agents was assessed using 
cholesterol absoiption in a cholesterol/choEc acid-fed rat model which is described as 
foUows. Newly anived rats are housed for 5 days in a room with reversed Ught/dark 
cyde and fed pelleted rat chow (Purina 5001). The food is removed, and the rats are 
5 placed on a daily 4 h/day feeding schedule (beginning at 9:00 AM) with normal chow 
for 7 days. After acclimation (total of 12 days) and randomization based on weight, 
dosing mih drugs and feeding of cholesterol/cholic acid is initiated Drug solublized in 
vehicle (0.1 mL; oUve oU. com oil. 2% Tween 80, or cariwxymethyl ceUulose) is 
administered orally through a dosing needle immediately prior to (9:00 AM> and 

10 immediatdy foHowing the 4 h feeding period. Dosing with drugs and feeding of the 
cholesterol/choUc add diet isrepeatedfor4days. On die morning of theSdi day, rats 
are sacrificed (decapitadoo), blood is coBectedand the Uvers are removed, weighed and 
sttjred frozen (-80'Q. The animals are analyzed for total plasma cholesterol (TPC), 
high density Kpoprotein cholesterol (HDLQ Sigma Mt) and triglycerides (TG) on an 

15 Abbott Autoanalyzer. VLDL +LDL cholesterol is calculated by the difference between 
total and HDL cholesteroL HDL cholesterol/total cholesterol is also calculated- 
Typically the compounds of diis invention show a 50% drop in total <:holestcrol at 
doses in therange of 100-200 mgSsg. 

AsiUustrated above the compounds of this mvention are effective lipid lowering 

20 agents and ihereforB are usefia for treating hj^eiiipdemia and /or 

hypercholesterolemia. 

Spedfic procedures are described in the following ejcperimental examples. 
These examples are given to illustrate the invention and should not be constraed as 
limiting the invoition set forth in the !q)pended daims. 

25 PYPFRTMFNTAL 

. Example 1 

The preparation of 44[(7-cMon>2-trifluoromethyl-4-qmnazolinyl)amino]mediyIl- 
[1,1 -biphenyI]-2-carboxylic acid. 

PartA 

30 The preparation of 4-chloro-2-nitrobenzamide. 

To 25 mL of a 2M solution of ftionyl chloride in metiiylene chloride was added 
5.0 g of 4-chloro-2-nitrobenzoic add. The reaction mixture was refluxed for 
approximately 18 hours. The reaction mixture was cooled to room temperature and 
was added dropwise to excess 28% aqueous ammonia held at -30°C Additional 
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CH2CI2 (50 mL) was added and the organic layer was recovered, dried over 
anhydrous magnesium sulfate, filtered and evaporated The residue was taken up in 
ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate, filtered and 
evaporated to yield the product as a tan powder (4,92 g, 99%): NMR (DMSO-ds. 
5 300MHz) 6 8.25 (bs, IH), 8.14 (m, IH), 7,87 (m, IH). 7.78 (bs. IH), 7.68(m. IH). 

PanB 

The preparation of 4-chloro-2-aminobenzamide, 

10 

To 70 mL of glacial acetric acid was added 4-chloro-2-nitroben2amide (2.0 g) 
and iron powder (2.8 g). The reaction mixture was heated at 90°C for 2 hours. The 
reaction mixture was cooled to room temperature and all solvents were removed by 
evaporation. The residue was taken up in a mixture of ethyl acetate and saturated 
15 aqueous sodium carbonate. This mixture was filtered through celite and die organic 
phase was recovered and washed with brine. The organic phase was then dried over 
anhydrous magnesium sulfate, filtered and evaporated to yield 1.65 g of the product as 
a buff powder (97%): NMR (DMSO-dg, 300MHz) 8 7.75 Cbs, IH), 7J5 (d, IH), 

7.15 (bs, IH), 6.82 (bs,2H). 6.73 (d, IH). 6.45 (dd, IH). 

20 

£a3LC 

The preparation of 7-chloro-2-trifluoromethyl-4-quinazalone. 

25 Trifluoroacetamide (1.64 g) and 4-chloro-2-aminobenzamide (1.65 g) were 

mixed intimately and were heated under nitrogen to 1S0°C for 4 hours. The reaction 
solution was cooled to room temperature and solidified. The resulting solid was 
recrystalized from absolute ethanol to yield 0.51 g (21%) of the product as a buff 
powder: ^H NMR (DMS0-d6, SOOMHz) 5 13.78 (bs. IH), 8.20 (m. IH), 7.92 (d. 

313 IH), 7.75 (m, IH). 

The preparation of 4,7-dichloro-2-trifluoromethylquinazoline. 

35 

To a mbcture of POQs (5 mL) and dimethyl aniline (0.5 mL) was added 0.51 g 
of 7-chloro-2-trifluoromethyl-4-quiriazalone. The reaction was refluxed for 3 1/2 
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hoors, cooled to ioom temperature and quenched into an ice cold nrixture of diedijd 
edier and water. The organic layer was washed with brine, dried over magnesium 
sulfiae. filteied and evaporatedto )deld aydlow brown soUd (0.52 g, 94%): IHNMR 
(DMSCWe. 300MHz) 5 8.43 (m, 2H). 8.10 (m, IH). 

5 

PartE 

Thepreparationof4W-«WoiD-2-trifluoiomethyI-4^iuina2olinyl)amino]mediyl][14- 

biphenyl]-2-carboxylic add. 

To 25 mL of tetrahydiofuran were added so^um acetate (0.5 g). 4,7-dichloro- 
2-trifluoiomethyI quinazoline (0.S3 g> and 4' aminomethyl (l,r-biphenyl)-2- 
carboxyKc acid. The reaction mixture was stirred at 40°-50''C for approximately 18 
horns. AH the THF was removed by evaporation and the residue was partitioned 
between ediyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and evaporated. The resulting residue was purified by 
siKca chromatography to yield 0.54 g (98%) of the title product as an off-white 
powder. Thecompound was characterized as die sodium sale IH NMR (DMSO-dg. 
SOOMife) 5 10.20 (s. IH). 8.52 (d. J=9Hz. IH). 7.87 (d, J=2Hz, IH). 7.63 (dd, 
J=2.2.8.8Hz, IH), 7.38 (m. 5H), 7.22 (m. 3H). 4.74 (d. J=5.6Hz); negative FAB 
MS m/e 456(M-Na). AnaL calcd for C23Hi4F3ClNNa02'1.5H20: C. 54.50; H, 

3.38; N,8.29. Found: C. 54.35; H.3.45; N,8.46. 

Example 2 
25 

The pr^aration of 4'-[[(2.6HiicMoro-4^jninazolinyl)ariiino]mediyl][l,l -bq>heny^ 
-2-carba}7Hc add methji ester. 

Part A 

30 

Preparation of 5-chlon>r2-aminoben2amide. 

To 5-chloto-2-mtiobenzamide (2.0 g) (prepared according to die procedure 
describedin Example I, Part A) was added 50 mL of gladal acetic add. This solution 
35 was heated to 90°C and iron powder a.» g) was added in smaH portions over 15 
minutes. What addition was complete die reaction mixture was stirred at 90°-100°C 
After 2 hours die reaction was cooled to room temperature and was evaporated to 



10 



15 



20 
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dryness. The resulting residue was partitioned between ethyl acetate and aqueous 
sodium carbonate. This brown slurry was filtered and the ethyl acetate layer was 
recovered and washed with brine, dried over anhydrous magnesium sulfate, filtered 
and evaporated to dryness to yield 1.7 g (100%) of a buff powder NMR (DMSO- 
5 dg. 300MH2) S 7.83 (bs, IH), 7^9 (d, IH), 7.17 (bs, IH), 7.14 (dd, IH), 6.70 (m, 

3H). 

PartB 

The preparation of 6-chloro-2,4-quinazoline-dione. 

10 

Urea (2.64 g) and 5-chloro-2-amino benzamide (3.75 g) were dissolved in 100 
mL of pyridine. To this solution was added 10% HCl (aq.) (6 drops) and the resulting 
solution was refluxed for 12-18 hours. The reaction mixture was evaporated to 
dryness and the resulting residue was suspended in 125 mL of water. The pH of the 
15 suspension was adjusted to 6 with dilute hydrochloric acid and the solid was recovered 
by filtration. The filter cake was washed well with water and was dried to yield 3.27 g 
of buff powder a6%): NMR (DMSO-dg, 300MHz) 5 11.45 (s, IH). 11,25 (s. 

IH), 7.81 (d, IH). 7.66 (dd. IH). 7,18 (d, IH). 

20 Parte 

The preparation of 2,4,6-trichloroquinazoIine. 

A mixture of 6-chloro-2.4-quinazolinedione (3.27 g) in 30 mL of phosphorous 
25 oxychloride and 1.5 mL of dimethylaniline was refluxed for 4 1/2 hours. The reaction 
was cooled to room temperature and was poured into a 0°C mixture of 300 mL of 
diethyl ether and 300 mL of water. The ether layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated to dryness to yield 3.54 g of a 
brown/yeUow solid (91%): ^H NMR ODMSO-dg, 300MHz) 5 8.325 (m. IH). 8.20 

30 (m. IH). 8.085 (m, IH). 

PartD 



The preparation of 4 -[[(2,6-dichloro-4-quinazolinyl)ainino]methyl][l,r-biphenyl]-2- 
35 carboxylic add methyl ester. 
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A mixtuie of sodium acetate (0.44 g), 2;4,6-tric61oroquina2»line, (0.42 g) and 
4'-animometiqria.l-bipi»enyI)-2-caiboxyUGacidmethylester.hyd^ (0.47 g) 
inlOinLofTHFvrasstinedatiooiiitemperaturefbrSdays. At that time aU solvents 
vrerc removed by ev^raration and the residue was partitioned between ethyl acetate a^^ 
5 brine. Tlie ethyl acetate fiaction was dned over anhydrous magnesium sulfate, filtered 
and evaporated- The erode material was purified using silica gel chromatography to 
yield 0.45 g (58%) of the product as a yellow powdCT (m.p.=98''-102°Q; NMR 
(DMS0-d6, 400MHz) 5 9.40 (t. J=5.9Hz. IH), 8.50 (d. J=2.2fiz. IH). 7.83 (dd. 
J=2.3. 8.9Hz. IH). 7.71 (dd, J=l-1. 7.7H2. 110. 7.66 (d, J=8.9Hz, IH), 7.59 (dt. 
10 J=1.4. 7.6Hz. IH), 7.46 (m. U^. 7.40 (m, 3H). 7.26 (m, 2H). 4.79 (d. J=5.7Hz. 
2H). S.58(s, 3H); EIMS m/fc 437(M+). Anal^calcd for C23Hi7a2N302: C. 63.03; 
a 3.91; N.9^59, Found: C 63.13; H,3^5; N.931. 



15 



30 



35 



Examples 

Hie preparation of 4'-II(2,6-dichlon>4-quinazoIinyl)amino]methyIl[I,I -biphenyl]- 

2-caiboj^c sxad. 



A mixture of sodium acetate (0.56 g). 2,4.6-tricMoroquinazoline (0.40 g) and 
20 4'-aminometfayl (l.r.biphenyl)-2^arboxylic acid (0.43 g) was stirred at room 
temperature in 10 mL of THF for 5 days. All solvents were removed by evaporation 
and die resulting residue was partitioned between efliyl acetate and brine. The ediyl 
acetate fiaction was dried over anhydrous magnesium sulfate, filtered and evaporated. 
The crude material was purified using alica gel chromatography to yield 0.15 g (21%) 
25 of an off white solid (m.p.= 210»-240»C): IH NMR (DMSCMe. 400MHz> 5 9.45 (t, 
J=6.2Hz. 8.52 (d. J=2.3Hz, HQ. 7.83 (dd; J=2.3. 8.9Hz, IH), 7.66 (m, 2H), 
7.49 (m^ IH), 7.35 (m, 7H), 4.77 (d, J=5.2H2); negative FAB MS m/e 422(M-H). 
Anal, calcd for C22Hi5a2N302: C. 62.28; H.3.56; N. 9.90. Found: C. 62.44; 

H,3.52; N,9.95. 



Example 4 

The preparation of 4-[[(2-chloro-4-quinaa)linyDamino]methyl][I.l-lnphenyl]- 
2<arboxySc add methyl es^. 

Sodium acetate (0.65 g), 2,4-dichloroquinazoline (0.52 g) and 4'-aminomethyl- 
[l,l*-biphenyl]-2-carboxyHc acid methyl ester (0.73 g) were suspended in 25 mL of 
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tetrahydrofuran. The reaction was stirred at room temperature for approximately 18 
hours at which time the solvents were evaporated. The residue was loaded onto a silica 
gel column and the desired product was elutcd with ethyl acetate/hexane (1:1). The 
yield was 0.75 g (71%) (m.p.=75°-90°C): iR NMR (DMSO-dg, 300MHz) 5 9.30 (t, 

5 J=6Hz, IH), 8.33 (d, J=8.1Hz, IH), 7.81 (m, IH). 7.71 (ra, IH). 7.60 (m, 3H), 
7.45 (m, 4H), 7.25 (d, J=8.1Hz, 2H), 4.80 (d, J=5.8Hz, 2H), 3*58 (s, 3H); positive 
FAB MS m/e 404(MH). Anal, calcd for C23H18CIN3O2: Q 68.40; H, 4.49; 

N,10.40. Found: C,68.09; H, 4.57; N, 10.10. 

10 Example 5 

The preparation of 4 -[t(2-chloro-4-quinazolinyl)amino]methyl][l,l*-diphenyl]- 

2-cait)Oxylic acid, 

15 Procedure 1 

To a solution of 0.245 g of 4-[[(2-chloro-4-quinazolinyl)amino]methyl][l,l- 
biphenyl]-2-carboxylic acid, methyl ester in 10 mL of 1:1 MeOHdDioxane was added. 
3.6 mL of 0.5 N aqueous sodium hydroxide. The reaction solution was stined at room 
20 temperature for 10 days. All solvents were removed by evaporation and the residue 
was neutralized with hydrochloric acid. The resulting solid was filtered off and washed 
well with wexsr. This was purified using silica gel chromatography to yield 0.074 g of 
the desired product (m.p.=223**-233**C): NMR (DMSO-de, 400MH2) 5 12.70 <bs, 

IH), 9.38 (t. J=6.1Hz. IH). 8.34 (d, J=7.5H2, IH), 7.83-7.22 (m, IIH), 4.80 (d, 
25 J=5.8Hz,2H); negative FAB MS m/e 388(M-H), AnaL calcd for C22Hi6aN302: 

C, 67.78; H,4.14; N, 10.78, Found: C,67.91; H,4.34; N,10.68. 

Procedure 2 

30 To 50 mL of THF were added 0.46 g of 2,4-dichlorQquina20line, 0.58 g of 4- 

(aminomethyl)(l,r-biphenyl)-2-carboxylic acid and 0.76 g of sodium acetate. The 
reaction mixture was stirred at room temperature for 2 days. At that time all solvents 
were evapora^ and the resulting residue was partitioned between ethyl acetate and 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and 

35 evaporated to yield 0.44 g (49%) of the desired product This product was identical to 
that obtained from procedure 1 described above. 
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Example 6 

The preparation of N-[[2HIH-tetiazol"5-yl)tI.l •Wphenyl]-^^^ 
trifluoiomediyM-qinnazolinainine. 

5 

PaitA 

The preparation of 2-trifluoromethyl-4-quinazolone. 

10 To 12 g of tiifluoroacetaniide was added 334 g of 2-aininobenzaniide. The 

mixture was mixed intimately and was heated to 160'*C for 5 hours. The reaction 
mixture was cooled and the resulting solid was reciystallized firom ethanol to yield 3.7 
g (703%) of the desired product: NMR (DMSOdg, 300MHz) 8 13.80 (bs. IH). 
8.21 (dd, IH), 7.95 (m. IH). 7.82 (m, IH). 7.65 (m. IH). 

15 

PartB 

The preparation of 4-chI6io-2-trifIuoromethyl quinazoline. 

20 To 20 mL of phoq)horousoxychloride was added 3.02 g of 2-trifluoromethyI- 

4-quina2olone and 2 mL of dime&ylaniline. The resulting mixture was heated at reflux 
for 4 1/2 hours and then cooled to room temperature. The reaction was quenched into a 
0°C mixnire of diethyl ether and water. The organic layer was recovoed, washed vrfth 
brine, dried over anhydrous niagnesium sidfetCr filtered and evaporated to yield 330 g 

25 oftfiedesiredproduct as ayeUow/brown solid; lHNMR(PMSO-d^,300MHz)5 

8.43 (m, IH), 8.29 (m, 2H), 8.08 (m, m). 

Parte 

30 The preparation of N-[[2 -(lH-tetrazol-5-yl> [1,1 -biphenyl]-4-yl]methyl]-2-trifluoro 

methyl-4^uina2olinamine. 

Sodium acetate (1.27 g), 4-chloro-2-trifluoromethylquinazoline (0.72 g) and N- 
[[2HlH-tetrazol-5-yl)[ia -biphenyl]-4-yl]methyI]aniine (0:78 g) were added to 25 
35 mLofTEIF. The resulting suspension was stirred at 40°-50*'C for 72 hours. All the 
TBQF was evapomted and the resulting residue was partitioned between ethyl acetate and 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and 
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evaporated The residue was purified on silica chxoinatography to yield 0.97 g (70%) 
of the desired product The compound was characterized as the potassium salt: 
NMR (DMS0-d6, 400 NHz) 5 9.39 (t, J=5.9 Hz, IH), 8.39 (d, J=8.5 Hz, IH), 7.85 
(m. 2H), 7.66 (m, IH), 7.51 (m, IH), 7.33 (m, 3H), 7.22 (d, 8.1 Hz, 2H), 7.07 (d, 
5 8.2 Hz, 2H); negative FAB MS m/e 484 (M - H); 446 (M - K), Anal Calcd for 
C23H15F3KN3-H20: C. 54.86;-H. 3.40; N, 19.47. Found: C, 54.61; H, 3.30; N, 
19.38. 

Example 7 

10 TTie preparation of 4 -([[2-trifluoromethyl-4-quina2olinyl]amino]metfayl][l,r- 

biphenyl]-2-carboxylic acid methyl ester. 

Sodium acetate (2.34 g), 4 -aminomethyI(l,l'-biphenyl)-2-carboxylic acid, 
methyl ester (1.99 g) and 1.66 g of 4-chl6ro-2-trifluoromethylquinazoline were added 

IS to SO mL of tetrahydrofuran. The resulting suspension was stirred at 40^-SO^C for 72 
hours. All the THF was removed by evaporation and the residue was partitioned 
between ethyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and evaporated. The residue was purified on silica gel 
chromatography to yield. 3.46 g (40%) of the desired product (MJ*.=135''-142''C): 

20 IH NMR (DMSO-d6, 400 MHz) 5 9.43 (t, J=6Hz, IH), 8,41 (d, 7.9 Hz, IH), 7.88 
(m, 2H), 7.70 (m, 2H), 7.58 (m, IH). 7.43 (m, 4H), 7.25 (m, 2H), 4.85 (d, J=5.9 
Hz, 2H), 3.56 (s, 3H); positive FAB MS m/e 438 (MH). Anal Calcd for 
C24H18F3N3O2-0.5H2O: C 64.57; H. 429; N. 9.41. Found: C, 64.83; H, 4.02; 
N. 9.48. 

25 Example 8 

The preparation of 4-[[[2-trifiuon)methyM-quinazolinyJ]aiiiino]methyl][l,l - 
biphenyl]-2-carboxylic acid. 

30 In 20 mL of dioxane/metfianol (1:1) was dissolved 0.245 g of 4-[[[2- 

trif[uon>methyl-4-quinazolinyl]amino]methyl] [1 ,1 -biphenyl]*2-carboxylic acid methyl 
ester. Aqueous sodium hydroxide (10 mL, 0.1 N) was added and the solution was 
warmed to -^40*^C for 18-24 hours. All solvents were evaporated and the residue was 
neutralized with hydrochloric acid (2N) and extracted into ethyl acetate. The ethyl 

35 acetate layer was dried over anhydrous magnesium sulfate, filtered and evaporated. 
The residue was purified on silica gel chromatography to yield 0.210 g (88%) of the 
product The product was characterized as the sodium salt: ^H NMR (DMSO-dg, 300 
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mHz) 5 9.71 (m, IH). 8.45 (d, J=8.1 Hz. IH). 7.86 (m. 2H), 7.64 (m, IH). 7.39 (m. 
5H), 7.21 (m, 4.80 (d, J=5.8H2. 2ED; positive FAB MS m/e 446 (MNa). 424 
(MH). Anal Calcd for C23Hl5F3N3Na02-l^ H2O: C 58.48; H. 3.84; N, 8.90. 
Found: C, 58.70; H. 3.53; N, 9.18. 

5 

Example 9 

The preparation Qf2K;hIoro-N-[[2Hffl-tetrazoI-5-yl)[l,r-biphenyl]-4-yI]meth^^^ 

qoinazofinainine. 

10 To 50 mL of tettahydrofiiian were added 2,4-dichloroquinazoline (0.30 g). N- 

[[-2!^(lH-tetrazoI-5-yl)[l.l'-l>iphenyl]-4-ylImetfayI amine hydrochloride (0.434 g) and 
2.0 g of sodium acetate. The resulting suspension was stined atioom temperamre for 
53 hours at which rime aU the TEIF was removed by evaporation. The residue was 
purified by silica gel chromatography to yield 0.234 g of die desired product (38%). 

15 TTie product was characterized as its sodium salt: NMR (DMSO-d6. 400 MHz) 6 
930 (t. J=5.9 Bz. IH). 8.31 (d, J=7.8Hz, IH), 7.79 (m. IH), 7.61 (d, J=8.4 Hz, 
IH). 7.52 (m, 2H). 7.32 (m, 3H), 7.18 (d, J=8.2 Hz. 2H), 7.07 (d. J=8.2 Hz. 2H), 
4.72 (d, J=5.8 Hz,2H); negative FAB MS m/'e412 (M-Na) 



20 Thefidlowingcxannilesweieorcajibepieparedusingtiieprocedures 
Ascribed in Bcaoqiles 1-9. 
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Example 19 

5 The pi^aradon of 4 -[[(i;2-dihydn)-2K)xo-4-quinazolinyl)amino]mcthyI][l,l - 

biphenyI]-2-carboxylic add methyl ester. 

To 30 mL of dioxane were added 0.94 g of 4V[[2,-chIoro-4-quinazolinyl)- 
aimno]methyl][l,r-biphenyl]-2-carboxylic acid methyl ester, 0.53 g Of wet 

10 isopentanol and 0.5 mL of hydrogen chloride in dioxane (4N), The resulting solution 
was refluxed for 8 days at which time all solvents were removed. The residue was 
partitioned between ethyl acetate and saturated aqueous sodium carbonate. The organic 
layer was washed with brine, dried over anhydrous magnesium sulfate, filtered and 
evaporated. The residue was purified on silica gel chromatography to yield 0.37 g 

15 (41%) of the desired product (MJ'.=140°-160^C): NMR (DMS0-d6, 400 MHz) S 
10.70 (s, IH), 8,86 (t, J=6.0 Hz, IH). 8,09 (d, J=8.0 Hz, IH), 7.70 (dd, J=1.3, 7.6 
Hz, IH), 7.59 (m, 2H); 7,44 (m, 4H), 7.24 (m, 2H); 7.12 (m, 2H), 4.75 (d, J=5.8 
Hz, 2H), 3.59 (s, 3H); CI MS m/e 386 (M+H). Anal. Calcd for 
C23Hi9N3O3*0.25H2O: C, 70.89; H, 5.04; N, 10.78. Found: C, 70.84; H, 4.71; 

20 N, 10.62. 
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ExaniDle20 

Tliepreparationof4^-II(l,2^ydro-2-oxo-4-qumm)linyl)annn^^^^ 
lnphenyI]-2-caiboxylic acid. 

5 

To a solution of 0.26 g of 4'-[[(I,2-difiydio-2-oxo-4-quinazolinyI)amino]- 
methyl][l,l'-biphenylI-2-carboxylic add methyl ester in 5.0 oiL of methanol was 
added 15 mL of O.IN aqueous sodium hydroxide. The solution was warmed to -90°C 
for 3 days. After cooling to room temperature the sohition was neutralized widi 0.1 N 

10 Haandthetesultingpredpitatewasfiltercdofifandwashedwithwaier. Afterdrying, 
the soKd was purified on sifica gel chromatography to yield 0.160 g (64%) of the 
desired product. The product was characterized as its sodium sale IHNMRCDMSO- 
d6. 400 MHz) 5 10.69 (s. IH). 9.00 (t. J=5.8 Hz. IH). 8.11 (d. J=8.0 Hz. IH). 7.52 
(m. IH). 7.41 (d. J=8,2 Hz. 2H). 7.28 (m. 3H). 7.14 (m. 5H), 4.68 (d. J=5.6 Hz. 

15 2H); negative FAB MS m/e 392 (M-H); 370 (M-Na). Anal. Calcd for 
C22Hl6N3Na03-lH20: C. 64.23; H. 4.41; N, 10.21. Found: C. 64.43; H, 4.19; 

N, 9.82. 



20 



Bcample21 

The preparation of 4'-tlI2-(acetyloxy)-4KiuinazoUnyl]amino]methyl][l.l'-biphe^^^ 

carbo^grlic add methylester. 



To a solution of 0-183 g of 4"-|I(U-dihydio-2-oxo-4.quinazolinyDamino]- 
25 methyl][U'-biphenyl>2-carfaoxyHcaddmethylestErin50mLofTHFand0.067gof 
N-mediylmoiphoIine was added 0.045 g of acetyl cHoride. The reaction was stirred 
for I hour and all solvents were evaporated. The residue was partitioned between ethyl 
acetate and brine. The organic layer was dried over anhydrous magnesium sulfate, 
filtered and evaporated The residue was purified on silica gel to yield 0.08 g of the 
30 desired product (40%) and 0.1 1 g of the starting material (m.p.=69°-78°C): ^H NMR 
(DMSO-d6. 400 MHz) 5 9.35 (bs. IH), 8.22 (m, IH), 7.70 (m. 2H). 7.60 (m, IH). 
7.30-7.50 (m. 6H), 7.26 (m, 2H). 4.80 (bs. 2H). 3.60 (s, 3H), 2.59 (s, 3H); positive 
FAB MS m/e 428 (MH): 450 (MNa). AnaL Calcd for C25H21N3O4-0.5H2O: C 
68.79; H, 5.08; N. 9.63, Found: C, 68.75; H, 5.01; N. 9.48. 
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Example 22 

The preparation of 4-[[[2-[(3«methylbutyl)aniino]-4-qmna2olinyl]amino]me% 
biphenyl3-2-caiboxylic add methyl ester. 

5 

To a solution of 0.310 g of 4-[[2-chloix>-4-quina2olinyl)amino]methyl][l,l- 
biphenyl]-2-carboxylic acid methyl ester in 24 mL of dioxane was added followed by 
0.34 g of isopentyl amine hydrochloride. The solution was refluxed for 3 days at 
which time all the dioxane was evaporated. The resulting residue was taken up in ethyl 

10 acetate and washed with saturated aqueous sodium carbonate. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate, filtered and evaporated 
The residue was purified on silica gel chromatography to yield 0.250 g (71%) of the 
desired product (m.p.=52°-58^C decomp.): NMR (DMSO-dfe 400 MHz) 5 8.42 
(bs, IH), 8.01 (m, IH), 7.70 (m, IH), 7.59 (m, IH), 7.46 (m, 2H), 7.39 (m, 3H), 

15 7.23 (m, 3H), 7.02 (m, IH). 6.46 (bs. IH. IH). 4.78 (d, J=5,8 Hz, 2H). 3*58 (s. 
3H). 3.27 (m. 2H). 1.6 (m, IH). 1.40 (m. 2H), 0.86 (d. J=6.0 Hz, 6H); positive 
FABMSm/e455(MH). Anal. Calcd for C28H30N4O2* 1/2 H2O: C. 72.54; H, 6.74; 
N, 12.09. Found: C. 72.51; H. 6.66; N, 11.96. 

20 Example 23 

The preparation of 4 -[[[2-[(3-methylbutyl)amino]-4-quinazolinyl]amino]methyl][l,r- 

bq)henyl]-2-carboxylic acid. 

25 To 10 mL of dioxane was added 0. 159 g of 4 -[[[2-[(3-methylbutyl)amino]-4- 

quinazolinyl]amino]methyl][l,^•biphenyl]-2-ca^boxylic acid methyl ester and 2 mL of 
0.5N aqueous sodium hydroxide. The resulting solution was stirred at room 
temperature for 72 hours. All solvents were moved and the residue was neutralized 
with O.IN hydrochloric acid. The resulting precipitate was collected, washed with 

30 water and dried. (0.14 g. 93%) OV1.P.=195°-205°C. decomp): iR NMR (DMS0-d6, 
300 MHz) 5 8.43 (bs, IH). 8.03 (m. IH). 7.70 (m, IH), 7.59 (m. IH), 7.45 (m, 
5H). 7.21 (m, 3H), 7.01 (m, IH), 6.50 (bs, IH), 4.78 (d, 2H), 3.50 (m, 2H), 1.60 
(m, IH), 1.40 (m, 2H), 0.85 (d, 6H); negative FAB MS m/e 439 (M-H). Anal. Calcd 
for C27H28N402*l/2 HCl: C, 70.69; H, 6.26; N, 12.53, Found: C. 70.77; H, 

35 6.20; N, 12.53. 
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Example24 



The preparation of 4'-[P,6J-tcimelhoxy-4KiuinazoKnyl)ainin 
bq»heiiyI]--2-carf)Cwylic add mediyl ester. 

5 

To a solution of 0.141 g 4i-[[2-cMoro-6,7-dimedioxy-4-quinazolinyl)annno]- 
methyl][l,l'-biphenyl]-2-carboxyUc acid mediyl ester in 20 mL of dry metiianol was 
added 10 mL of hydrogen chloride in dioxane (4 N). Tlie reaction was iefluxed for 5 
days. All solvents were removed and the residue was purified on siUca chroma- 
10 tography to yield 0.059 g of the desired product. (42%) (ni.p. = 88"»-93.5°C): IR 
NMR CDMS0-d6. 400 MHz) 5 8^6 (t, J*=6.1 Hz, IH). 7.70 (m, IB), 7.63 (s, IH), 
7.58 (m, IH), 7.45 (m, 1H>, 7.38 (m, 3H), 7.24 (m. 2H), 6.94 (s. IH), 4.77 (d. 
J=5 7 Hz, 2H). 3.87 (s, 3H), 3.84 (s. 3H), 3.81 (s. 3H), 3.58 (s, 3H); positive FAB 
MS w/e 460 (MH). Anal. Calcd for C26H25N3O5«0.865 C2H60: C. 66.70; H, 

15 6.09; N, 8.41. Found: C 66.56; H, 5.80; N, 8.36. 

^icanmle25 

The preparation of 4H:[niediyH2-<tri£Iuorornethyl)-4-quinazolinyl]aniino]niethyl3[l,l - 
20 t^benyI|-2-caiii0}grlicadd. 

To a solution of 0.530 g of 4'[[[2-(tri£luoio-metiiyl)-4-quinazolinyl]aniino]- 
metiiyl][l,l'-biphenyl]-2-carboxylic acid sodium salt in 10 mL of DMF was added 
0.181 g of sodium hydride (60% suspension in oil). The reaction mixture was stirred 

25 atioom temperature for 15 minutes at which time 2.0 mL of mediyl iodide was added 
and stirring was continued fora£urther72 hours. All solvents were removed and the 
residue was partitioned between ediyl acetate and brine. The organic layer was dried 
over anhydrous magnesium sulfate, filtered and evaporated. The residue was purified 
on siUca gel chromatography to yield a soft glass (0.420 g). This material was 

30 dissolved in 25 mL of dioxane and 10 mL of IN aqueous sodium hydroxide was 
added. The reaction solution was stirred at 40''C for approximately 16 hours at which 
time all tiie dioxane was removed by evaporation. The desired product crystallized 
ftom the remaining water as die sodium salt The product was lecovered by filtration, 
washed with cold waterand dried (0;405 g, 78%>. This compound was characterized 

35 as its sodium salt: IR NMR (PMSOd6. 400 MHz) 5 8.22 (d. J=8.5 Hz, IH), 7.88 
Cm. 2H). 7.58 (m. IH). 7.52 (m, 2H). 7.36 (m, 2H), 7.27 (m, IH), 7.18 (m, 3H), 
5.08 (s. 2H)r 3-45 (s, 3H); negative FAB MS m/e 459 (M); 436 (M-Na). AnaL Calcd 
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forC24Hi7F3N3Na02*l/4H20: C, 62.13; H. 3.80; N, 9.06. Found: C. 62.18; H. 
3.85; N, 9.03. 



5 The following examples were or can be prepared using the procedures 

described in Examples 20-25. 
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Example 33 



The preparation of 4 -[[[2-chlorodiieno-[3,2-d]pyriimdin-4-yL]amino]niedjyl][l,r- 
15 biphenyI]-2-caiboxylic acid methyl ester. 
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PartA 

The preparation of 2,4-fluenoI3.2-dOpyiinudinedione. 

5 To a solution of 4,6 g of 3-aminotiiiophene-2-carboxamide in 125 mL of 

pyridine were added 3,89 g of urea and 10 drops of 6 N hydrochloric acid. The 
reaction was refluxed overnight and most of the pyridine was removed by evaporation. 
The residue was suspended in water and adjusted to pH=6 with dilute hydrochloric 
add- The soKd precipitate was coUected by filtration, washed with water and dried to 
10 yield the product as an off white powder (3.47 g, 65%); NMR (DMS0-d6, 300 
MHz) 5 11.58 (s. IH), 11.20 (s, IH). 8.05 (d. IHD, 7.95 (d, IH). 

PartB 

15 The preparation of 2,4-dichloro thieno[3^-d]pyrimidine 

Phosphorous oxychloride (15 mL) was added to 1.95 g of 2,4-thieno[3> 
djpyrimidindione. Dimethylaniline (1 mL) was added and the reaction mixture was 
heated to reflux for 4 1/2 hours. After cooling to room temperature, Ae reaction 
20 mature was quenched into a 0°C nnxture of diediyl ether and water. The organic layer 
was dried over anhydrous magnesium sulfate, filtered and evaporated to yield the 
product As a brown/yellow solid (1,7 g, 71%). 

Parte 

25 

The preparation of 4'-[[[2-chlorothicno-[3;2-d]pyriimdine-4-yl]amino]meth^^^ 
biphenyri-2-caiboxylic add meftyl ester. 

Sodium acetate (1.2 g), 2,4-dichlorothieno[3.2-d]pyrimidine(0-75 g) and 4- 
30 aminomethyl(l,l -biphenyl)-2-carboxylic acid methylester hydrochloride (1.02 g) were 
suspended in 40 mL of tetrahydrofuran. The reaction mixture was stirred at room 
temperature for 3 days at which time all the THF was removed by evq)oration. The 
residue was partitioned between ethyl acetate and s^urated aqueous sodium carbonate. 
The organic layor was dried over aidiydrous magnesium sulfate, filtered and 
35 evirated. The residue was purified on silica gel chromatography OETOAc/Hexane) to 
yield the product as a buff powder (0.81 g, 54%) (m.p.=177°-l 82*^0): NMR 
(DMS0.d6, 400 MHz) 5 8.98 (t, 1=6.0 Hz. IH), 8,19 (d, J=5.4 Hz. IH), 7.71 (dd. 
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J=l.l; 7.7 Hz, IH), 7.60 (m, IH), 7.46 (m, IH), 7.38 (m, 4H), 7.25 (ra, 2H), 4.73 
(d, J=5.9 Hz. 2H), 3.58 (s, 3H); positive FAB MS m/e 410 (MH); 376 (M-Cl+H). 
Anal. Calcd for C21H16CIN3O2S: C, 61,54; H, 3.93; N, 10.25. Found: C, 61.20; 
H, 4.03; N, 9.89. 

Example 34 



The prq)aration cf 4 -[[[2'^hloxothicn<>-[3»2-^]pyriimdin-4-yl]anciino]mcthyl]- 
[l,r-biphenyl]-2-carboxylic acid. 

10 

•To a solution of 0.46 g of 4'-[[[2-chlorothieno-[3,2-d]pyrinudin-4-yl]aniino]- 
niethyl3[l,r-biphenyl]-2-carboxylic acid methyl] [l,l'-biphenyl]-2-carboxylic acid 
methyl ester in 10 mL of dioxaneAnethanol (1:1) was added 5 mL of aqueous sodium 
hydroxide. This solution was stirred at room temperature for 7 days. All solvents 

IS were evqx>rated and the residue was neutralized with hydrochloric add. The resulting 
suspension was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was purified on 
silica chromatography to yield the desired product (0.32 g, 73%). This compound 
was characterized as its sodium salt: ^H NMR (DMSO-d6, 400 MHz) 5 9.08 (t, 

'20 J=5.95 Hz, IH), 8.18 (d, J=5.4 Hz, IH), 7.20-7.40 (m. 9H), 4.69 (d, J=5.8 Hz, 
2H); negative FAB MS m/e 416 (M-H); 394 (M-Na). Anal. Calcd for 
C20Hl3ClN3NaO2S»1.25 H2O: C, 54.55; H, 3.55; N, 9.54. Found: C. 54.37; H, 

3.37; N, 9.36. 

25 Example 35 

The preparation of N-[[2 -(lH-tetrazol-5-yl)Il,l -biphenyl]-4.yL]methyl]-2- 
(trifluoiomethyl)thieno[3,2-d]pyiimidin-4-amine. 



30 PartA 

The preparation of 2-trifluoromethyl-4-thieno[3,2-d]pyrimidinone. 

To 3.80 g of trifluoroacetamide was added 3.19 g of 3-aminothiophene-2- 
35 carboxamide. The solids were mixed intimately and heated to 180**C for 2 hours. The 
reaction was cooled to room temperature and the resulting solid mass was reaystallized 
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fiom ethanol to yield 1.80 g of the desired product (36%): NMR (DMSO-d6-300 
MHz) S 14.00 (bs. IH), 8.40 (d, IH), 7.60 (d. IH). 

Parts 

5 

The prqparadoii of 4-chIortf-2-ttifluoroinethyldueno[3^-4]pyrim 

To 20 mL of phosphorous oxychloride was added 1.8 g of 2-trifluoroinethyl-4- 
thieno[3,2-d]pyriimdinone. Dimethylaniline (1 mL) was added and Ae reaction 
10 mixture was heated atreQuxf(H-4 hours. The reaction was cooled to room ttmpwaturc 
and quenched into a Q°C mixture of diediyl ether and watca-. The organic layer was 
washed wifli btme, dried over anhydrous magnesium sulfate, ffltsaed and evaporated to 
yield tfie product as a yellow/biown semi-soHd. (1.93 g, 99%). 

15 parte 

The preparation of N-[[2'-(lH.tetrazol-5-yl)[l,l -biphehyl]-4-ylJiiiethyI]-2- 
(trifluoroinediyl)diienoP,2-d]p3minidin-4-amine. 

20 Sodium acetate (2.6 g)» 4-chloro-2-trifIuoromediylthienoE3,2-d]pyrimidine 

(1.33 g), 4-[CJ-(IH-tetrazol-5-yl) and [l,I'-biphenyl]metbyrjamine hydrochloride 
(1.41 g) were suspended in 50 mL of tetrahydrofuran. The reaction was heated at 
reflux for 6 days at which time all solvents were removed by evaporation. The residue 
was eluted from a silica gel column to provide 1.19 g of pure product (47%). This 

25 compound was characterized as its potassium salt: lHNMR(DMS6-d6.400MHz)8 
9.05 (m, IH). 8.27 (d. J=5.4 Hz. IH). 7.54 (m, 2H). 7.35 (m. 3H). 7.21 (m, 2H). 
7.08 (m» 2H), 4.72 (d. J=6Hz, 2H); negative FAB MS m/e 490 (M-H); 452 (M-K). 
Anal. Calcd for C2lHi3F3KN7S'2.5H20: C, 47.00; H. 3.38; N, 18^27. Found: C. 
47.00; H, 3.^; N. 17.90. 

36 

Hie following examples wereor can be prepared using the procedures 
described is Examples 33^35. 



35 
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Example R^^ r1 r5 r4 . . X 

36 H C02l^ H H - - CF3 

37 H 5-teirazolyl H H - - CI 

5 Example 38 

The preparation of 4-[[2-^entafluoromethyl)-4-quina2olinyl]ainino][l,r-biphenyI]-2- 

carboxylic acid methyl ester. 

10 

PartA 

The preparation of 4-nitro (l,r-biphenyl)-2-carboxylic acid methyl ester, 

15 To a solution of 2-carboxy-4 -nitro biphenyl (5.29) in 100 mL of anhydrous 

methanol was added 10 mL of HQ in dioxane (4 N). The reaction was heated at reflux 
for 16 hrs. The reaction was cooled and all solvents were removed in vacuo. The 
cmde ester (5.65 g) was carried to the next step with no further purification. 

20 

PartB 

The preparation of 4 -amino (l,r-biphenyl)-2 carboxylic acid methyl ester. 

25 The crude ester from part A was dissolved in 100 mL of methanol and 4.0 mL 

of 12 N hydrochloric acid was added. Palladium on carbon (10%; 0.6 g) was added 
and the reaction was hydrogenated at -50 psi for 24 hrs. Hie reaction was filtered and 
all solvents were removed in vacuo to yield a tan solid: NMR (DMSO-dg, 200 
MHz) 5 7,76(m, IH), 7.60(m, IH), 7.49(m, IH), 7.38(m, 5H), 3.60(s, 3H). 
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PartC 

The preparation of 4'-n;2-0pMtafluoromediyl)-4Hiuinazolmyl]aiiiino][ia -bi^^^ 

-2-caiboxyKc add methyl ester. 

5 

Sodium acetate (4.8 g), 4-chloro-2-(penta£luoroethyl)quinazoIine (1.53 g) and 
1.57 g of 4'-amino (1,1 -biphenyI)-2- carboxyKc acid mediyl ester were stined at45''C 
in 100 mL of tetrahydrofiiran. After 72 hours aU solvents were evaporated and the 
residue was partitioned between etiiyl acetate and brine. The organic layer was dried 

10 over anhydrous magnesium sulfate, fflteaed and evaporated. The resulting solid was 
recrystaUized fiom ethyl acetate/hexane to give 1.65 g of the desired product (64%) 
(MP.»206.5'-208*Q: IH NMR (DMS0-d6. 400 MHz) 5 10.37 (s, IH), 8.72 (d, 
J=8.4Hz, IH). 7.97 (m. IH), 7.83 (m, 11^,7.72 (m, IH), 7.62 (m, IH). 7.48 (m, 
2H). 7.35 (d, J=8.6Hz. 2H), 3.61 (s, 3H); positive FAB MS m/e 474(MH). Anal. 

15 calcdforC24Hi6F5N302: C 60.89; H.3.41; N,8.88. Found: C61.01; H,3.76; 

N,8.86- 

ExamDle39 

20 Thepr^aiation of 4;-[[2-^tafluQromethyl)-4-quinazolinyl]aaiino][l,l -biphenyl] 

•2-carboxylic acid. 

To a solution of 1.0 gof 4'-[[2-^pentafliioio ctiiyl)-4-quinazolinyl]amino][l,l - 
biphenyl]-2-caiboxylic add mefliyl esto: in 20 mL of dioxane was added 20 mL of 

25 aqueous sodium hydroxide. The mixture was stirred at IS'C for 18 hours at which 
time an solvents woe iranoved. Thercsidue waspartitioned between ethyl acetate and 
2 N hydrochloric acid. The organic layer was washed witii brine, dried over 
anhydrous magnesium sulfete, filtered and evaporated. The residue was purified on 
siHca gel (ethyl acetate/hexane) to yield 0.780 g of the desired product (80%). This 

30 compound was characterized as its sodium salt: iH NMR (DMSO-d6, 400 MHz) 5 
11-58 (bs. IH), 8.97 (d, J=8.4Hz. IH). 7.98 (4 J=8.4Hz, 2H). 7.91 (m, 2H). 7.60 
(m. IH), 7.48 (m, 2H). 7.41 (m, IH). 7JZ6 (m, 3H); negathre FAB MS: m/e 480(M- 
H); 458(M-Na). AnaL calcd for C23Hi3F5N3Na02 2H2O: C,53.39; H,3.31; 

N,8.12- Fomid: C.5333: H.3.47; N.8.43. 
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We claim: 



1. Acon^undoffonnulaL' 




I 



wherein A is O, S, NR^, -CR'=CR8-; 

ZisO,S,NR6 -CR'^=CR»-; 

X is H, NR9r10, or", CN. F, a, I. Br. perflupioalkyl. 
alkyl, 

alkyl-OH, alkoxyalkyl. -(CH2)nCX)2R". 

<CH2)nCQNR9RW; 
with the proviso that when 2^ -CR''=CR8- then Y is NRl3, 

NR13CR12r14 C3tl2RMNRl3; 
with the proviso that when Z= O, S. NR6 then Y is 
NR13CR12R14; 

Rl is 5-tetiazolyl. CO^", SO3H. NHSO2CH3. NHSO2CF3; 

r2 R^R^ R'^.R* is H, alkyl, alkoxyalkyl, alkyl-OH, 
petfluoioalkyl, aralkyl, CN, NO2, SOiR^^ 
.(CH2)„C02R". -(CH2)nCONR9RlO OR", F. Q, Br. I. 
NR9r10; 

with the proviso that when A= -CR^^^- then R5 is alkyl, 
alkoxyalkyl, alkyl-OH, peifluoioalkyl, aralkyl. H, 
-CN. NO2, SO2RI3, -(CH2)„CO2R".-(CH2)nCONR9Rl0, 
-OH. OR",F. a. Br, I,NR9R10; 

with the proviso that when A= O. S. NR^ then r5 is alkyl. 

alkoxy, dkoxyalkyl. alkyl-OH, peifluoioalkyl, aralkyl. H» 
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-CN. NO2, S02R^3, -(CH2)nC02R", 
-(CH2)nCONR9RlO; 

R6isH.aIkyl,aralkyl; 

R9 RiO is H, alkyl, alkoxyalkyl. alkyl-OH, p«afluoroalkyl, 
5 aralkyl; 

R^' is H, alkyl, aralkyl, alkoxyalkyl; 
Rl2, R14 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl, CN, NO2, SOzR*^^ 
-(CH2)nC02R". -(C3l2)nCONR9RlO; 
10 Rl3 is H, OR", alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02R", -(CH2)nCONR9R»0; 
n is 0, 1 , 2 or 3 or a N-oxide thereof 
or a pharmaceudcally acceptable salt, solvate or hydrate of the compound of formula (I) 
or the N-oxide. 

15 

2. A compound of claim 1 wherdn: 

A is S, -CR7=CR8-; 
Zis S.-CR7=CR8-; 
20 XisH, CN, F, a, perfluoroalkyl, alkyl, 

alkyl-OH, alkoxyalkyl. -(CH2)nCP2R", 

-(CH2)nCONR9RJ0; 
with the proviso that when Z= -CR'^^CRS. then Y.is -NR", 

-NR13CR12rM; 

25 with the proviso that when Z= S, then Y is NR*3cr12r14 . 

Rl is 5-tetrazolyl, CX)2H. SO3H, NHSO2CF3; 
R2, r3, r4, r7 r8= h, alkyl, alkoxyalkyl, alkyl-OH, 
perfluoroalkyl, aralkyl, CN, NO2, S02R^3^ 
-(CH2)nC02R", -(CH2)nCONR9RlO, ORl\ p, Q, Br, I, 
30 NR9r10; 

with the proviso that when A= -CR^=CR*- then R^ is alkyl, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN, NO2, SO2R", -(CH2)nC02R", 
-(CH2)nCONR9RlO, -OH, OR", F, Q, Br, I, NR^RlO; 
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with the proviso that when A= S then is alkyl, alkoxy, 
alkoxyalkyi, all^I-OH. perfluoroallcyl, aialkyl, H, -CN, 
NO2, SQ2R^. -(CH2)aC02RlK ^CH23nCONR9RlO; 
r9, rIO is H. alkyl, perfluoroalkyl, aralkyl; 
5 Rll is H, aJkyU aialiyl, alkoxyallgrl; 

R^, Rl^ is H. alkyl, alko^, alkoxyalkyl, allq^l-OH, 

perfluoroalkyl, aralkyl, CN, NO^ 
Rl3 is H, 0R^\ alkyl, perfluoroalkyl. aralkyl, 
(CH2)nC02R^l, -(CH23nCONR9RlO; 
10 nis0,l,2or3 

or aphannaceutically acceptable salt, solvate or hydrate thereof. 

3- A compound of claim 2 wherein: 



15 Ais-CR'7=CR^S; 

Zis-CR7=CR8',S 

X is H, Cl^ perfluoroalkyl, alkyl; 

with the proviso that when 2>= -CR7=CR8- then Y is -NR^^^ 
•NR13CR12R14; 

20 wiflitheprovisotiiat when Z^S. then Y is NR^3cr12r14; 

Rl is 5-tetrazolyl, CO2H SO3H, NHSO2CF3; 

r2 r3, r4, r7^ r8 is H, aDcyl, alkoxyalkyl, alkyl-OH, 

perfluoroalkyl, aralkyl. CN, NO2, SQzR^^. OR^^ F, Q, 

Br.tNR^RlO; 

25 with the proviso that when A=-CR^=CR8- then R5 is allqrl, 

alkojgralkyl, alkyl-OH,perfluoroall;yl, aralkyl, H, 
-CN, NC)2, SQzR^. -OH, ORl^ F, CI, Br, I, NR^R^^, 
with the proviso that when A= S then R^ is alkyl, alkoxy, - 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, arallg^l, H, -CN, 

30 NO2, S02R^^; 

R9, RlO is R. alkyl,= perfluoroalkyl, araUgrl; 

Rl^ is H, alkyl aralkyl, alkoxyalkyl; 

Rl2 Rl4 is H, alkyl, alkoxy, alkoxyalkyl, allqrl-OH, 
perfluoroalkyl, aralkyl; 
35 Rl3 is H. OR^l, a%l, perfluoroalkyl, aral^l; 

nisO, l,2or3 
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or a phannaceudcally acceptable salt, solvate or hydrate thereof 

4. A compound of claim 1 which is 4 -[[(2-chIoro-4-quinazolinyl)amino]methyli- 
[l,r-biphenyl]-2-carboxylic acid methyl ester or a phannaceutically acceptable salt, 
solvate or hydrate thereof. 

5 5, A compound of claim 1 which is 4-[[(2-<:hlon>-6,7-dimethoxy-4-quinazolinyl)- 
amino]methyl][l,r-biphenyl] -2-carboxylic acid or a phannaceutically acceptable salt, 
solvate or hydrate thereof . 

6 . A compound of claim 1 which is 4 -[[[2-{butylaniino)-6,7-dimethoxy-4- 
quina2olinyl]amino]methyl][l,r-biphenyl]-2-carboxylic acid methyl ester or a 

10 phaitnaceutically acceptable salt, solvate or hydrate thereof. 

7 . A conq>ound of claim 1 which is 4 -t[[2-(3-methylbutyl)amino]-4- 
quinazolinyl]an3ino]metbyI][l,l -biphenyl]-2-carboxylic acid or a phannaceutically 
accq)table salt, solvate or hydrate thereof. 

8. A conqjound of claim 1 which is 4 -[[(2-chlon>-4-quinazolinyl)amino]metfayl]- 
15 [l,r-biphenyl] -2-carboxylic add or a phannaceutically accq}table salt, solvate or 

hydrate thereof. 

9. A conqwund of claim 1 which is 4 -[[(2-hydroxy-6,7-dimeihoxy-4- 
quinazolinyl)amino]-methyl][l,r-biphcnyl]-2-carboxylic acid methyl ester or a 
phaimaceutically acceptable salt, solvate or hydrate thereof. 

20 10. A compound of claim 1 which is 4 •[[(2,6,7-lrimethoxy-4-quina2olinyl)amino]- 
methyl][l,l -biphenyl]-2-caiix)xylic acid methyl ester or a phannaceutically acceptable 
salt, solvate or hydrate thereof, 

11. A compound of claim 1 which is 4 -[[(2-hydroxy-4-quinazoIinyl)amino]- 
methyl][l,r- biphenyl]-2-carboxylic acid methyl ester or a phannaceutically acceptable 

25 salt, solvate or hydrate thereof. 

12. A compound of claim 1 which is 4 -[[(2,6-dichloro-4-quinazolinyl)anuno]- 
"methyl][l,l -biphenyl]-2-caiboxylic acid or a pharmaceutically acceptable salt, solvate 
or hydrate thereof. 



wo 93/08170 



PCr/lK92/08991 



-44- 

13. Acompoundof daiml wMchis4'-a(2-hydroxy-4-quinazoUnyl)aii^ 
metbyl] [l.l^Wphenyl]-2-caiboxyHc arid or a phannaceutically acceptable salt, solvate 
or bydiate thereof 

14. A compound of claim 1 which is 4'-[(4-quinazolinylamino)methyl][l,l'-bi- 
5 phenyl]-2sarboxyUcaddoraphaiinaceuticaUy acceptablesalt, solvaieorh^ 

thereof. 

15. A compound of claim 1 which is 4--[[[2-Cbutylamino)-4^iuinazolinyl]amino]- 
methyl][l.I*-biphenyl]-2-carboxyHc add or a phannaceutically acceptable salt, solvate 
or hydrate thereof. 

10 16. Acori^Kjundofdaim 1 which is 4Vt[[2-(acetyloxy)-4-quinazoIinyl]amino]- 
ntetfayl]-[l,l -biphenyl3-2-carboxyHc add mediyl ester or a pharmaceutically acceptable 
sal^ solvate or hydrate thereof. 

17. A caa^oaad of claim 1 whichis4'-[|I2Ktriflnoromeihyl>4-quinazoliDyl]- 
ainino]methyl][l.r-b^henyI]-2-catboxylic addmethyl esteror a phannaceutically 

15 acceptable salt, solvate or hydrate diereof. 

18. Acompoundof daiml whichis4^-|II2<trifl^ottOTethyl)-4^luiIW^ 
amino]-nieth3*l[l.l'-biphenylJ-2-carboxyEc add or aphannaceutically acceptable salt, 
solvate or hydratiefteieofL 

19. A compoundof claim 1 which is N-[[2HlH-tetrazol-5-yl)[l,l*-biphenyri-4- 
20 yl]medjyl]-2-(ttifhK»romethyl)-4<iuuiazolinainineoraphamia^^^ 

solvate or hydcate diosof. 

20. A conqjoundof claim 1 whichis 2-chloro-N-II2'-(lH-tetrazol-5-yl)[l.l'-bi- 
phenyI]-4-yl]methyl3-4-quina2Xjlinamine or a pharmareutically acceptable salt, solvate 
or hydrate theteot 

25 21. A compound of claim I which is •-[[[7-chloro^2-(tri£luoromethyl)-4- 

quinazolinyl]-amino]methyl][l.r-biphenyll-2-carboxyUc add or a phannaceuiicaUy 
acceptable salt, solvate or hydrate thereof. 

22. A conqKJund of clann 1 which is 4'-[[[2-^entafluoroethyl)-4-quinazolinyl3- 
ainino]-methyIl[l,l -biphenyl]-2-carboxylic add or a phannaceutically acceptable salt, 
30 solvate; or hydrate tfieteof. 
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23. A compound of claim 1 which is 4 -[[[2,7-bis(trifluQromethyl>4-quinazolinyl]- 
ainino]-methyl][14 -biphcnyl]-2-carboxylic acid or a phannaceutically acceptable salt, 
solvate or hydrate thereof. 

24. A compound of claim 1 which is 4-[[(carboxymethyl)[2-(trifluoromethyl)-4- 
5 quina2olinyl]amino]mediyl][l,l -biphenyl]-2-carboxyIic acid or a phaimaceutically 

acceptable salt, solvate or hydrate thereof. 

25. A compound of claim 1 which is 6-methyl-N-I[2 -(lH-tetrazol-5-yl)[l,r- 
biphenyl]-4-yl]methyl]-2-(tri£luoromethyl>4-quina2oIinamine or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

10 26. A compound of claim 1 which is 8-methyl-N-[[2 -(lH-tetrazol-5-yl)[ l,r- 
biphenyl]-4-yl]methyl]-2-(trifluoromethyl)-4-quinazolinamine or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

27. A compound of claim 1 which is 5-methyl-N-[[2 -(lH-tetra2ol-5-yl)[l,r- 
biphenyl]-4-yl]methyl]-2-(trifluorDmethyl)-4-quina2olinamine or a phannaceutically 

15 acceptable salt, solvate or hydrate thereof. 

28. A compound of claim 1 vMch is 4 -[{[2-(trifluoromcthyl)-4- 
quinazoKnyl]amino]-metiiyl][l,r-biphenyI]-2-carboxylic acid or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

29. A compound of claim 1 which is 4 -[[mediyl-[2-(trifluoromethyl)-4^ 

20 quinazolinyI]-amino]methyl][l,r-biphenyri-2-carboxylic add or a phaimaceutically 
acceptable salt, solvate en- hydrate diereof . 

30. A compound of claim 1 which is 2-mediyl-N-[[2 -(lH-tetra2ol-5-yl)[l , 1- 
biphenyl]-4-yl]methyl]-4-quinazolinamine cr a phannaceutically acceptable salt, solvate 
or hydrate thereof. 

25 31. A compound of claim 1 which is 4 -[[(2-chlorothieno[3,2-d]py^imidin-4- 
yl)amino3-methyI][l,l -biphenyl]-2-carboxylic acid methyl ester or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

32. A compound of claim 1 which is 4 -[[(2-chIorothieno[3,2-d3pyiimidiri-4- 
yl)amino]-methyI][l,r-biphenyl]-2-carboxylic acid or a phaimaceutically acceptable 
30 salt, solvate or hydrate thereof. 
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33. Acompoundof claim 1 wMchis N-[[2'-(lH-tetrazol-5-yl)[l,r-biphenyl].4^ 
yl]iiieAyl]-2-(tiffluoromethyl)tMeno[3,2-d]pj^ or a phamiaceudcally 
acoq)tabIe salt, solvate or hydrate thereof 

34. A compound of claim 1 which is 4H[[2-(trifluorometfayl)thieno[3,2-d]- 

5 pyrimidin-4-yl]amino]methyl][ia -biphenyI]-2H:^ acid or a phaimaceutically 
acceptable salt, solvate or hydrate thereof- 

35. A compound of claim 1 which is 2-chloro-N-[[2'-(lH-tetrazol-5-yl)[ia -bi- 
phenyll-4-yrimethylIthieno[3,2-dlpyrimidin-4-amine or a phaimaceutically acceptable 
salt, solvate or hydrate thereof 

10 36. Acomppundof claiml whichis2-[5-[[[2-(trifluoromethyl)-4-qum 

amino]-methyr|-2-diienyl]benzoic add or a phaimaceutically acceptable salt, solvate or 
hydrate thereof. 

37. Acompoundof claim 1 which is 4*-[[2-(trifluoromediylH-quinazolmyl]- 
ammo][l,r-biphenyII-2-carfao;QrUc acid ora phannaceurically accqjtable salt, solvate 

15 orhydratethereof 

38. A con^Kiund of claim I which is 4'-[[Z-(pcntafluQroethyl)-4-quinazolinyl]- 
amino][l,r-biphenyr|r2-carbo)qrKc add or a pharmaceutically acceptable salt, solvate 
or hydrate thoeol 

39. A pharmaceutical composition containing a compound of claim 1, in an amount 
20 cffecrivefor producing a hypotenave response in a mammal, anda pharmaceutically 

acceptable canier, vdliicle or diluent 

40. Amethodforproducinghypotensiveactivity in amammalby administeringto 
that mammal a comtpound of claim I in ahypotensively effective amount 

41. A metiiod forpieventihg or tceatingiestenosis following angioplasty in a 
25 mammal fay administering u> tiiat mammd a compound of formulaL 



42. A process for preparing a con5)ound claimed in Claim 1 whch comprises 
(a) condensing, eg in die presence of a base, a compound of formula 



wo 93/08170 



PCr/US92/0899I 



-47- 




with a conqMDund of formula 




wherein tfie above formulae R, R^, r3, r^, r5^ x and Z are as defined in Claim 1 and 
5 (i) Zl is a leaving group and is NHR13 or NHR13cr12r14 (^herc Rl2, Rl3 
and ane as defined in Oaim 1) 
or 

Cii) Zl is -NHR13 or .CR12r14nhr13 and is a leaving group (where Ri2 Ri3 
and Rl^ are as defined in Claim 1) 



where R^, R5, A, X, Y and Z are as defined in Claim 1 and Z^ is chloro or bromo widi 
an aiyl species of formula 



in the presence or absence of a catalytic compound containing palladium or nickel 

where R^ and R^ are as defined in Qaim 1 

or 

(c) converting an oxazoline of fcmiula 



or 



(b) reacting a compound of formula 





Q Q = B(OH)2 or MgX^ or ZnX^ 
(where is halogen) 
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(where R3, R**, R5, A, X, Y and Z are as defined in Claim 1) into a compound of 
formula I in which R^ is hydrogen and R^ is 5-tetrazolyI or -CO2R" (where R" is 
defined in Claim 1) by methods: known pgfS^ 
5 or 

(d) converting one compound of formula (0 intaanoflia- compound of formula (J) 
by methods known per se 

or 

(e) fomiing a salt of Ac compound of formula CD with an inorganic or organic base 
10 or 

(f) converting a compound of formula (I) or a salt thereof to an N-oxide by means 
of a peroxididng agent. 
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